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Variability  ir.  bacterial  fen  ;  vns  noted  by  Russian  scientists  aa 
early  as  tlio  30’ a  cf  tha  Last  century.  Tsonkovskyl>3  work  on  anthrax 
vr.ee;  no  I  end  II  ;:rs  tho  classical  c: ssr.jxc  of  tha  directed  variability 
of  micro: as, 

Tho  role  of  Russian  scientists  is  especially  significant  in  tho 
study  of  tho  biology  of  the  agent  of  anthrax.  So,  as  early  as  18G8, 


A c*  r  o  vicij  ana  son 
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1’.  Arxroov,  S,  i.  Vyoholcccky, 


V.  R,  Kirsanov,  13.  A,  hikhin,  and  in  recent  years,  ?.  A.  ?c renter,  D. 

H.  Toternik  and  others,  shored  convincingly,  that  tha  anthrax  bacilli 
tolerate  profound  variations  under  tha  influcncs  of  certain  factors, 

Tha  direct  influsneo  of  media  on  tho  formation  of  variants  of  B.  anthracis 
and  other  kinds  of  microbes  was  donoaetratod  both  on  artificial  nutri¬ 
tive  media  as  wall  as  in  the  live  organise..  Variability  of  microbes  may 
bo  produced  by  various  internal  factors,  physical  and  chemical  influences, 
in  passage  through  live  organism,  by  the  influence  of  other  kinds  of 
microorganisms  or  their  products  of  selection  and  by  the  influence  of 
bacteriophage.  In  tho  practico  of  diagnostic  laboratories  significant 
doviations  free;  typical  anthrax  bacilli  aro  also  observed  frequently. 

In  tho  investigation  of  pathological  materials  from  pigs  and  other  ani¬ 
mals,  at  times  wo  isolated  non-charnctoristic  strains  of  anthrax  bacilli 
with  rasp-act  to  morphological,  cultural  and  biological  properties. 

In  tho  microscopic  study  of  preparations  taken  directly  from 
animal  organs  as  wall  as  from  derived  cultures,  uo  „ tsci-vod  forms  which 
wero  swollen,  distorted,  very  thick  or  very  thin,  non-capsulatcd  or 
consisting  only  of  singlo  capsulos  of  anthrax  bacilli. 


Wo  frequently 


c&acovarod  a  bad  1  Ury  involution,  remnants  of  than,  and  a  aoak  stain- 
ability*  At  times  tha  quantity  of  bacilli  was  insignificant  and  in 
certaLn  cases  In  tha  preparations  thora  woro  absolutely  no  impressions 
of  thim  directly  from  the  material* 

In  growing  cultures  on  moat-peptono  agar  ks  often  dotoctod  slight, ly 
spiral  colonies  willed  in  form  wera  <.-.a?letoly  different  f:-om  typical 
anthrax.  Certain  strains  produced  hemolysis  on  blood  medic,  ethers  made 
tha  meat-peptone  broth  cloudy*  In  aeparato  cases,  in  tha  presence  of 

t 

capsulatcrl  forms  of  n,  aathrr.ci'o  in  initial  c.-.~c rs  the  number  of  colonies 
in  tha  plantings  was  so  insignificant  that  20  bacteriological  plates 
wera  required  to  obtain  a  growth  of  a  single  colony  of  anthrax  bacilli 

on  2-3  of  thorn. 

We  will  doscribc  the  atypical  strains  of  anthrax  bacilli  that  uo 

obtained! 

1*  Strain  No.  3125  had  a  clearly  marled  motility.  It  was  isolated 

«33sarag«a  c=cj  itccm 

from  piga  with  tha  following  clinical  picture*  anorexia,  temperature  - 
U~5°,  a  hot,  hard  swelling  in  the  nock  region  (on  the  right  side)* 
Pathological  examination  (post-mortem)  of  the  animal  shoved  an  cdona  of 
the  throat  and  neck,  hyperemia  of  the  lymph  nodes  and  a  bad  exsanguina- 
tlon  of  tha  carcass.  Microscopic  study  of  preparations  from  materials 
of  the  lungs  and  lymph  nodes  displayed  bacilli  (some  with  capsules), 
but  preoarations  from  the  lymph  nodos  of  tho  nock  showed  a  largo  quantity 
of  bacilli  strung  out  in  strings,  and  twisted  and  interlaced. 

Growth  on  neai-poptono  agar  in  the  first  2ii  hour  period  was  typicalj 
in  tho  second  2k  hours  thoy  started  to  becono  somewhat  curled  and  the 
colonies  became  rounder.  Tho  growth  on  broth  was  typical,  like  a  piece 
of  cotton  in  clear  media.  Hemolysis  was  not  observed  on  blood  madia. 

On  gelatine,  the  growth  was  "horringbonsd^ ,  on  a  potato— covered  with 
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gr'.y<>  Milk  curdlod  in  ij°6  days0  Litmus  became  slightly  rad  and 
then  color loss,  Precipitation  reaction  with  an  antigen  obtained  from 
atrrin  No.  3125  and  pracipitatod  wit,..  c^^un  was  por.iiivo  in  a  dilution 
to  1*10,000. 

Biological  checks  of  strain  Mo.  3125  on  33  whits  mica,  3  guinea 
pigs  and  3  rabbits  showed  it  to  to  a  pathogen:  all  infected  animals 
succumbed  to  a  soptic  form  of  anthrax<>  \„a.t0  nice  diod  (on  an  avorago 
in  2-3  days)  even  from  dosos  of  0.0001  nl  of  a  21;  hour  broth  culture 
of  this  strain. 


The  sing3n  difference  between 
caeca  was  the  active  motility  of  th 
droplets  from  cultures  of  this  stra 
cloar  forward  notion  of  tho  bacilli 


strain  No.  3125  and  tho  typical  anthrax 
a  bacilli.  In  studying  suspension 
in  for  motility,  there  was  noted  a 


Wo  wars  not  able  to  obtain  cultures  front  or.o  nicrobo  coll  and 
study  it  for  motility.  In  order  to  bridge  this  gap,  wo  planted  a  fic¬ 
tional  culture  on  agar  plates  and  studded  single  isolated  colonion. 

With  passage  on  different  media,  infection  of  experimental  arinalo  and 
than  the  lator  study  of  tho  cultures  in  suspension  droplots,  invariably 
an  active  motility  was  observed.  Periodically,  strain  No.  3125  wao 
planted  on  moat-peptone  broth  and  in  the  courso  of  2  years,  vit  retained 
its  motility, 

ihi8  all  cays  that  in  nature  tho  exist ones  of  motile  strains  of 
anthrax  oacilXi  is  possible. 

Tho  results  of  our  studios  do  not  diffor  Cron  the  data  obtainod  by 
both  Soviet,  and  foreign  roccarchsrs  (Tctu.nik,  W 1111  amove ky,  proaneveky, 
Klimova,  Choncts,  Yanuchke  etc). 

2.  Avinilent  Strain  No,  1*5  was  isolated  fren  the  s- bn  axillary 
lymph  nodes  of  a  pig  which  had  no  clinical  evidence  of  illness,  Put 


with  a  veterinary- sanitary  consultation  on  tho  carcass,  evidences  of  a 


pathological  process  were  noted  in  the  left  submaxillary  lymph  nodes,  typical 
for  a  local  form  of  anthrax*  the  consistency  of  the  lymph  i^de3  was  com¬ 
pact!  on  cross-section,  their  color  was  brick-rod  with  necrotic  sections* 

Microscopic  study  of  preparations  from  the  affected  lymph  nodes 
shovel  a  small  amount  of  thick,  short,  r, rollon  little  chains  and  long 
strings,  noma  taking  stain  poorly.  In  plantings  on  moat-peptono  agar, 
there  was  noted  a  growth  of  dull  gray,  curlod  colonies,  characte~  3tic 
for  anthrax.  In  ths  study  of  suspension  droplets,  motility  was  not  ob¬ 
served*  plan tod  on  meat-peptone  broth,  the  growth  was  typical,  like  a 
piece  of  cotton  in  clear  media.  Hemolysis  was  observed  on  blood  madia 
only  in  7-10  days.  On  gelatine,  the  growth  was  " hcrringbonccl11  and  on 
a  potato,  there  was  a  gray  cover.  Milk  curdled  in  ii-6  days.  Litmus 
turned  colorless  on  the  3rd  day.  The  local  form  of  anthrax  (sufcnaxil- 
lary  lymph  nodes)  was  supportod  bacteriologically.  Cultures  of  materials 
from  vital  organs  and  other  lymph  nodos  did  not  yield  B.  anthracls. 

Precipitation  reaction  with  an  antigen  prepared  from  an  agar 
culture  of  strain  No.  U5  and  precipitated  with  sorum  was  posi«-'.,o  in 
a  dilution  up  to  It  10, 000.  Pathogenic  properties  of  tho  given  3train 
uere  studied  on  26  white  mice,  3  guinoa  pigs,  and  3  rabbits.  All  the 
experimental  animals  lived.  The  white  mice  wore  infoctod  with  a  sub¬ 
cutaneous  or  Intraabdominal  dose  from  0.1  to  1.0  ml  of  a  2h  hour  broth 
culture}  rabbits  and  guinea  pigs— with  a  dose  up  to  3  ml. 

Under  the  directorship  of  Profossor  F.  A.  Terentyev,  wo  studied 
the  immunogenic  properties  of  strain  No.  1*5  on  white  mice  and  rabbits. 

A  vaccine  wee  prepared  from  this  strain  in  two  variationoj  (1)  a 
suspension  of  the  spores  in  normal  aalino  and  (2)  the  same  suspension 
u  (1),  but  with  the  addition  of  aluminum  hydroxide  in  the  relationship 


1»2  (i.e.  ono  part  aluminum  hydroxido  t_.  two  parts  of  spores  of  the 
avtrilsnt  culture  in  normal  saline) e  Tl  ">  aluminum  hydroxides  was  sup- 
poao'l  to  sarva  as  a  stimulating  cubstnnca.  The  results  of  the  experi¬ 
ment  appear  in  Table  1. 


Table  1 

Vaccination  of  Whito  Mica  With  tho  Avirulont 
Culture  of  Strain  No.  h$»  Tho  vaccin3  was  given 
subcutaneously  in  0.2  ml  doses. 


Vaccino 

No.  of  timer 

;  Vaccinated 

No.  of  Whito  Controlled 

( 

1 

i  I  time  | 

2  times 

Nice 

Infection* 

1 

!  Date 

1 

Data 

Rosult 

Variant  t  1 

1 

April  20 

May  7 

6 

Kay  15 

3  dead 

3  alive 

Variant  it  2 

April  30 

!  May  7 

S 

Hay  15 

1  doad 

U  alive 

Variant  jj  1 

May  7 

- 

5 

May  15 

all  doad 

Variant  §  2 

May  7 

«• 

5 

Kay  15 

1  daad 
k  alive 

Control 

| 

5 

May  15 

all  dead 

*  Infection  wao  dono  with  I  vaccine  of  Sonovsky  in  a  dilution  of  1|10,  dose 
0.2  ml. 


As  Is  evident  in  Table  1,  with  two  vaccinations  of  ono  avirulont 
culture,  thero  was  immunity  in  half  of  tho  whito  micoj  adding  aluminum 
hydroxide  to  tho  culturo^l*  out  of  5  dsvolopsd  immunity;  and  with  a  singlo 
vaccination  thoro  was  an  immunity  only  in  tho  group  in  which  there  was  a 
chock  made  with  tho  vaccino  with  a  stimulating  sv.bstar.co  (1;  out  of  5  mico 
survived) . 


Tha  results  of  the  experiment  dofinitoly  indicate  that  two 
vaccinations  with  tho  avirulant  culture  (and  in  cases  vhero  a  stimula¬ 
ting  substance  was  added— with  a  single  vaccination)  transmit  a  stable 
immunity  to  white  nice. 

It  is  nocossary  to  note  that,  up  to  now  thoro  has  boon  no  vaccine 
preparation  fTcm  a  live  culture  of  3.  anthracis  which  would  protect  mice 
from  anthrax  inf  action,  and  in  this  respect,  our  experiments  aro  the 
first.  Tho  immunogenic  properties  of  strain  No.  kS  wore  also  checked 
on  rabbits  (Table  2),  (page  7). 

From  Table  2  it  follows  that  tho  a virulent  culturo  transmits  an 
immunity  to  rabbits,  too]  the  immunity  is  more  stable  in  tho  variant 
to  which  aluminum  hydroxide  has  been  added  than  in  tho  variant  with¬ 
out  a  stimulating  substance. 

Tho  data  of  our  orlor.tation  Girpcrim.cnto  chow  on  tho  one  hand, 
that  strain  No.  U5  belongs  to  anthrax  strains,  but  cn  the  other  hand, 
that  tho  avirulont  culturo  of  B.  anthracls  Strain  No.  may  ba  used 
as  a  vaccinating  strain.  For  this  reason,  it  ie  necessary  to  ctudy  it 

further. 

3*  Strain  Ncu  lpl7  was  isolated  from  a  slaughtered  pig. 

Microscopic  3tudiu3  of  cultures  taken  directly  from  th-  organs  cf  tills 
Pife  displayod  single  rods  (bacilli)  with  ;i  capsule,  their  involution 
and  tracos  of  then.  In  cultures  on  r.oat-eeptone  agar  in  only  3  dichos 
out  of  20  thoro  vie  noted  a  growth  of  several  wavy-edged  colonio3  which 
wara  faintly  spiral- like.  Only  after  being  plantod  on  other  media— 
Bait- pop  tone  broth,  rceat-poptono  golatino,  blood  m.odia,  potatoes,  litmus  - 
a  £*owth  was  observed  which  was  characteristic  for  B,  anthracic.  Two 
white  mico  infected  with  tho  culturo  died  only  after  120-lhli  hours. 
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Table  2 

Vaccination  of  Rabbit’  Kith  r.n  A virulent  Culture  cf 
B«  Anthracic  Strain  I.'o.  15.  The  vaccine  vr.s  administered 
subcutaneously  in  1  nl  cocas. 


Group 

Vaccino  * 

t 

ho.  of  Xir.es 
Vaccinated 

Cnee  t  ‘nn.es 

Date 

! 

1 

ho.  of  tl'S  1 

i 

^  NM  *- 

i 

Control] sd 

Onto 

Infection* 

Result 

1 

1 

Variant  (1)  j 

! 

.April  30 

1 

*'.sy  7  | 
!  * 

i  i 

1  7  > '  i  i 

1  I 

:;r.y  20 

Dead  in  io.8  hours 

0 

April  30 

i 

L*“J  l  | 

::ay  20 

!  j 

I  A  livo 

1 

0 

2 

Variant  (2) 

April  30 

1 

Kay  7 

7^  j 

> 

1  hay  20  | 

;  t 

i  i 

l 

|  Aliva 

1 

3 

Control 

«* 

a? 

1 

2  reel  it.: 

;■  ! 

Kay  20  i 

i 

I  Dead  in  UO  hours 

t 

1 

i 

i 

i 

i 

and  in  72  hours 

1 

1 

1 

*  Infection  vao 
of  lilOO,  aril 


produced  with  a 
an  Go  nl  clooo. 


s  tanenrd  vx*  'c  C.iii  ^ 


series  ho.  6  in  a  dilution 
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# 
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Typical  anthrax  colonies  were  obtained  from  tha  coad  mice.  Mice 
infected  with  these  died  in  36-ii8  hours. 

lw  T.train  K o.  3601  was  isolatod  from  a  oig  which  va3  killed 
bocauao  of  sruapectod  erysipelas.  Microscopically,  swears  from  tho 
liver,  kidneys  and  lymph  nodos  shewed  a  significant  number  of  chart  lit¬ 
tle  chains  consisting  of  exceptionally  thin  non-capsuiatcd  bacilli. 

But  the  growths  on  scat-poptono  agar,  meat-peptone  broth  and  moat- 
pop  tone  gelatine,  blood  madia,  and  litmus  were  typical  of  B.  anthracic. 
On  the  potato  a  yaUowioh-covar3d  g :\r*th  was  noted.  White  nice  in¬ 
fected  with  the  culture  diod  in  96-120  hours. 

5«  Strain  No.  6351  was  icolatod  from  a  slaughtered  cot;.  Tvo- 
three  short,  non-capsulatod  bacilli  wore  isolated  from  preparations 
flron  the  lymph  nodos.  Cultures  on  ncat-poptono  agar  she  trod  a  grotrth 
of  individual  opaquo  colonics,  with  a  3light  tendency  to  curl  and  a 
center  darker  than  tho  periphery.  On  ment-pepteno  troth,  r.oat-psptone 
gelatine,  a  potatoo  and  in  litmus,  tho  growth  was  typical  for  B. 
anthraci*.  On  blood  modias,  hemolysis  took  place  in  3  day3.  White 
■ioe  Infected  with  tho  culture  succumbed  in  20-u0  hours.  Tho  preci¬ 
tation  reaction  was  positive.  A  characteristic  property  of  tno  strain 
is  hemolysis. 

6,  Strain  No.  5661  uaa  isolated  from  tho  nuccloc  of  an  ox.  In 

«3£3CT£1  CCXI  S3JH5I 

preparations  from  tho  muscles  Lrrogularly  stainod  lit*. lo  chains  were 
observed.  Cultures  on  noat-poptono  agar  had  atypical  color.. os  with  a 
dark  centor  and  some  twisting.  In  tho  first  2U  hour  period,  on  noat- 
peptone  broth  thcro  was  "a  piece  of  cotton"  and  in  the  second  2 h  hour 
period— turbidity.  On  moat-peptono  golatiro  and  blood  media,  in  litmus 
and  on  a  potato,  the  growth  was  typical  for  E.  anthracis.  One  of  two 
white  alee  infected  with  the  culture  diod  in  Ihh  hourc,  the  othor  cur- 
▼ived*  The  precipitation  reaction  was  positive,  in  tho  original 
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culturos  from  tho.  muscles,  growths  of  intestinal  bacilli  and  protous 

vulgus  were  observed  along  with  tho  B.  anthracis* 

/ 

Ail  our  materials  point  to  the  fact  that  not  all  cases  of  anthrax 
may  bo  attributed  to  ono  of  the  typical  eases  doscribad  in  the  handbooks* 
Frau  hero  it  is  clear  that  tho  accepted  classification  of  bacteria  based 

on  tho  principle  of  monomorphiem  is  inadequate. 

♦  ’  -  i 

In  tho  variability  of  microbes,  tho  rolo  of  various  conditions  of 
oxtoraal  modia  and  tho  role  of  tho  condition  of  the  animal  is  unquestioned 
For  this  reason,  tho  complex  method  of  research  must  bo  placed  at  the 
foundation  of  laboratory  diagnostics:  to  doilne  all  of  tho  properties 
of  the  microbe,  to  talcs  into  considaration  tho  clinico-cpizoo to logical 
and  pathological-anatomical  data,  and  with  this,  certainly  to  take  into 
account'  that  an  atypical  f  ns  of  tho  agent  may  also  bo  identified. 

Wo  consider  that  the  existing  ideas  on  tho  so-called  pseudo-anthrax 
microbes  (anthracold  or  anthrax-liko)  noed  to  bo  ro-oxaminad,  ocpocially 
for  such  strains  of  tho  anthraoold3  which  are  isolated  from  matorials 
accompanying  a  pathological-anatomical  picture  characteristic  of- anthrax. 

It  is  neeossary  to  corroct  descriptions  of  symptoms  and  properties 
of  similar  kinds  (anthrax  and  pseudo-anthrax  microbes)  contained  in  hand¬ 
books. 
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